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SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, Kazuhiko Hata, a citizen of 
Japan residing at Kawasaki, Japan and Tomoyuki Yamainoto, a 
citizen of Japan residing at Kawasaki, Japan have invented 
certain new and useful improvements in 



RING TRANSMISSION SYSTEM AND METHOD OF CONTROLLING 
SQUELCH IN RING TRANSMISSION SYSTEM 



of which the following is a specification 
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TTTT.K OF THF. TNVKNTTOnr 

RING TRANSMISSION SYSTEM AND METHOD OP 
CONTROLLING SQUELCH IN RING TRANSMISSION SYSTEM 

BACKGROUND OF THF TWVKNTTOTa 

1, Field of tlae Invention 
The present invention relates to a ring 

transmission system and a method of controlling a 
squelch in the ring transmission system* More 
particularly, the present invention relates to a 
ring transmission system in which a plurality of 
nodes are connected to each other by a BLSR (Bi- 
directional Line-Switched Ring) method and a method 
of controlling a squelch in the ring transmission 
15 system- 

2. Description of the Related Art 
Recent optical transmission systems have 

been moving forward to apply mainly the BLSR method 
to their system structures hecause of the method's 

20 capability of increasing a rate of effective line 
usage. In such circumstances, existing squelching 
methods support a BOMbps-level STSl access BLSR 
configuration, thereby preventing misconnection of 
an STSl -level line- However, in future, increase in 

25 the rate of effective line usage should be achieved 
by talcing subscriber services into consideration, 
and thus squelching methods should desirably support 
a 1 , 5Mbps-level VTl access BLSR configuration as 
part of their achievements. 

30 Japanese Laid-open Patent Application No. 

9-93278 discloses a ring transmission system capable 
of supporting an STSl -level line by applying the 
BLSR configuration thereto and a squelching method 
of the system. A description will now be given of 

35 such a ring transmission system, 

FIGS* lA, IB and IG are diagrams showing a 
conventional method of constructing a ring topology. 
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FIG. lA shows a system in which four aodes A, B, C, 
and D are connected by a ring transmission path RL . 
Identification (ID) numbers 15, 3, 7 and 8 are 
initially provided to the nodes A, B, C and D 
5 respectively* Subsequently, an instruction to 

construct a ring topology (a ring map) is given as 
shown in FIG, IB, At a step SI, the node A sets the 
number of inserted nodes to adds the ID number 

15 to the first area of a node ID part in a ring- 

10 topology frame, and then transmits the ring- topology 
frame, for instance, to the node B in a clockwise 
direction on the ring transmission path RL, At a 
step S2, the node B sets the number of inserted 
nodes to "'2", adds the ID number 3 next to the ID 

15 number 15 of the node A in the ring- topology frame, 
and transmits the ring-topology frame to the node C. 
At a step S3, the node C sets the number of Inserted 
nodes to "3", adds the ID number 7 next to the ID 
number 3 in the ring- topology frame, and transmits 

20 the ring-topology frame to the node D. At a step S4, 
the node D sets the number of inserted nodes to ''4", 
adds the ID number 8 next to the ID number 7 in the 
ring- topology frame, and transmits the ring-topology 
frame to the node A. 

25 The node A recognizes that the ring- 

topology frame has passed through all the nodes on a 
ring by detecting the ID number 15 of the node A at 
a head of the node ID part of the ring-topology 
frame received from the node D. Subsequently, the 

30 node A adds an END flag at a tail of the node ID 
part in the ring- topology frame, and notifies the 
node B of a completed ring-topology frame by 
transmitting the ring-topology frame to the node B 
at a step S5. Similarly, at a step S6 , the node B 

35 transmits the ring-topology frame to the node G 
after receiving the ring-topology frame from the 
node A. At a step S7, the node C transmits the 
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ring-topology frame to the node D after receiving 
the ring-topology frame from the node c. In 
addition^ each node that has received the ring- 
topology frame from an adjacent node constructs a 
5 ring-topology table hy placing its node ID number at 
the head of the node ID part- For example, the 
ring-topology table at the node A includes a ring 
topology "15, 3, 7, 8". At the node B, the ring- 
topology table includes a ring topology ^'S, l , 8, 

10 15". At the node D, the ring- topology table 

includes a ring topology "8, 15, 3, 7". Because o£ 
such ring- topology construction, each node can 
easily transmits its own ID number and a destination 
ID number in Kl and K2 bytes by use of an APS 

15 (Automatic Protection Switch) protocol. 

Additionally, a squelch table is created 
based on the above- described ring topology by 
following steps shown In FIGS. 2A, 2B, 2C and 20. 
FIGS. 2A, 2B, 2C and 2D are diagrams showing a 

20 conventional method of constructing a squelch table. 
In the figures, each of the nodes A, B, C and D 
includes a squelch table, and originally stores node 
ID numbers in the squelch table. However, node 
names are stored instead of the node ID numbers in 

2 5 the squelch table shown in the figures for a 

description purpose. In a case in which signals are 
exchanged between the nodes C and D through the 
nodes A and B as shown in FIG, 2A, the node C 
initially inserts a node ID "C'' and a sign 

30 indicating that the other party (terminal) is 

unknown, to a part corresponding to a communication 
channel shown in FIG. 2A of the squelch table, and 
notifies the node B that the node C is a terminal at 
a step Sll- Additionally, at the step Sll, the node 

35 D inserts a node ID "D" and a sign 'A" indicating 
that the other party (terminal) is unknown, to a 
part corresponding to the communication channel 
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showa i„ FIG. 2A Of th« sOTelch tabU. a„a notlfl.= 
the node A th« the node D 1. a t.rr^L^ 

Subsequently, at a step S12 shown in FIG 
the T. TV " t'>""9h' 

fr!rl! ; *^^"^°-"y. the node A la notified 
from the node c through the node B that the node c 
IS the terminal on a aode-B aide. At a sten sl3 

w^th th! ZT r '"'^ ^Changing signals 

the „oS n ; *""l»n«lly. the node A notifies 
the node D that the node C Is the terminal 
exohanglng the signals with the node D 
consequently, the node C sets its own node ID -c- 

^bir^'thr T'""'' " -^-^-^ 

sets Its o °" -■^^ 

ID C m the- squelch table of the node D 

Following the step S13. the node c 
notifies the node B that the sign — is the node ID 

D at a step S14 shown In FIG. 2D based on a 
completed squeloh table of the node c. similarly 
the node D notifies the node A that the slon -A- , 
the node Tn ^r" >v^^ ^ sign is 

Of the ir n °" " completed squelch table 

Of the node D. Additionally, .t a step S15 the 
node B notifies the node A that the sign — ' IT.^ 
node ID "D" ThP. * ^ ^® 

i-H. . -a' notifies the node b that 

the sign "A" is the node ID Ar..o^^ • , 

.,uelch table corresponding J ^..^IZlZ'^^^J 

:T.T. ITT ""^^ = - - - 

FIGS. 3A and 3B are diagrams showina a 
conventional method of controlling an STSl access 
BLSR squelch. in a BLSR configuration, a sing" 
STSchl (STS Channel l, is slmnltaneousiy ullUt 
among different gi-oups of nodes, and thus a BLSH 
system has an advantage of Increasing ove.:!! iLe 
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capaclty on a ring- For Instance, a BLSR system 
slxown in FIG* 3A includes four nodes 1, 2, 3 and 4 
on a ring. The node 1 transmits a signal to the 
node 3 through the STSchl in an east to west (E^W) 
5 direction, and to the node 4 through the STSchl in a 
west to east (W—^E) direction* The node 3 transmits 
a signal to the node 4 through the STSchl in the 
W direction. 

FIG, 3B shows two communication lines, a 
10 currently used (working) line WK and a spare 
(protection) line FT. If a transmission-path 
failure occurs on the currently used line WK between 
the nodes 2 and 3, the transmission-path failure is 
aided by following the APS protocol. The STSchl as 
15 the currently used line WK is looped back (bridged) 
to an STSch25 (STS channel 25) as the spare line PT 
at the node 2» Additionally, the STSch2 5 is 
switched to the STSchl at the node 3. Accordingly, 
a transmission path between the nodes 1 and 3 can be 
20 continuously connected* 

To be concrete, when the transmission-path 
failure occurs between the nodes 2 and 3 on the 
currently used line WK, the node 3 detects an alarm 
signal, and becomes a switching node. Subsequently, 
25 the node 3 transmits a request signal SF-RING 

(Signal Failure Ring) indicating the transmission- 
path failure to the node 2 through short and long 
paths* The nodes 1 and 4 receive the request signal 
from the node 3 through the long path, and check a 
30 destination of the request signal- When detecting 
that the destination of the request signal is the 
node 2, the nodes 1 and 4 change their operating 
states to a ''full pass through" state in which the 
nodes 1 and 4 malce the Kl byte, the K2 byte and the 
35 spare line PT (protection channel PT) pass through 

the nodes 1 and 4, Additionally, the node 2 becomes 
a switching node after receiving the request signal 
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from the node 3 through the short path. The node 2 
then transmits a reverse request signal RR-RING 
(Reverse Request Ring) through the short pass and 
the request signal SF-RING through the long path. 

In a case in which a transmission-path 
failure occurs on a ring, nodes on the ring execute 
bridging and switching simultaneously after 
receiving the request signal SF-RING through the 
long path. Bridging indicates a situation in which 
a node outputs the same traffic to a currently used 
channel and a protection channel. Switching 
indicates a situation in which a node selects 
^^^ffic from a protection channel. Thus, the node 2 
creates a bridge therein for passing a signal 
15 transmitted from the node 1 to the node 3 through 
the currently used line WK to the spare line PT. 
The node 3 switches back a line used for 
transmitting the signal from the spare line PT to 
the currently used line WK. As described above, the 
20 transmission path between the nodes 1 and 3 is 
continuously connected. 

FIG. 4 is a diagram showing another 
conventional method of controlling an STSl access 
BLSR squelch. When communicating between the nodes 
25 1 and 3, between the nodes 1 and 4, and between the 
nodes 3 and 4 through the STSchl, a squelch table 
corresponding to the STSchl of each node stores node 
ID numbers of a transmission node S (Source) adding 
a signal and of a reception node D (Destination) 
30 dropping the signal for every direction of 

transmitting the signal. For example, the squelch 
table of the node 1 stores a node ID number "1" for 
the transmission node S and a node ID number "3* for 
the reception node D, for the E"^W direction (a 
35 node-2 direction). Additionally, the squelch table 
of the node 1 stores the node ID number "1" for the 
transmission node S and a node ID number "4" for the 



reception node D for ttie W-^E direction (a node-4 
direction) . Consequently, the squelch table of the 
node 1 stores information ""3, 1, 1, 4", In other 
words , the squelch table of the node 1 stores node 
ID numbers by arranging an order of the transmission 
node S and the reception node D in the squelch table 
following the direction of transmitting the signal. 

If a transmission -path failure occtirs as 
shown in FIG. 4 between the nodes 2 and 3, and 
between the nodes 3 and 4 on the ring^ the node 3 
becomes isolated from other nodes on the ring. 
Under such circumstances , a signal supposed to be 
transmitted from the node 1 to the node 3 is 
actually transmitted from the node 1 to the node 4 
in a case of bridging the currently used line STSchl 
to the spare line STSch25 at the node 2, and of 
switching the spare line STSch2 5 to the currently 
used line STSchl at the node 4- As described above, 
the transmission path between the nodes 1 and 3 is 
apparently misconnected. In order to solve the 
above "described problem, the nodes 2 and 4 
respectively detect the transmission-path failure 
between the nodes 2 and 3, and between the nodes 3 
and 4 r and thus become switching nodes . 
Subsequently^ the request signal SF-RING may be 
transmitted to the node 3 based on squelch tables of 
the nodes 2 and 4 as the switching nodes* However, 
the node 3 cannot receive the request signal since 
the node 3 is disconnected from the other nodes on 
the ring. On the other hand, misconneotion of the 
transmission path between the nodes 1 and 3 can be 
avoided by inserting a squelch SQ {P-AISs Pass Alarm 
Indication Signal) to the spare line STSch25 bridged 
from the currently used line STSchl at the node 2, 
and to the currently used line STSchl that is 
switched from the spare line STSch25 and is located 
between the nodes 3 and 4. 
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FIGS, 5A and 5B are diagrams showing a 
problem In the conventional metbod of controlling 
the STSi access BLSR squelch. A ring transmission 
system supports a SOMbps-level STSI access BLSR 
5 configuration, and prevents the misconnection of an 
STSl-level line by the above -described conventional 
method. However, hereafter, increase in a rate of 
effective usage of the line should be achieved 
considering subscriber services. As a part of such 

10 an achievement, the ring transmission system needs 
to support a 1 . 5Mbps -level VTl access BLSR 
configuration. In a ring transmission system shown 
in FIG. 5A, a VTl -level channel VT diverges at a 
node 2 from the STSchl placed between nodes 1 and 3. 

15 In a case in which a transmission-path failure 

occurs between the nodes 2 and 3, and between nodes 
4 and 5 on the STSchl as shown in FIG, 53, signal 
transmission on the VTl -level channel is originally 
not affected by the transmission-path failure on the 

20 STSchl since the VTl -level channel VT is not 

isolated from nodes necessary for transmitting a 
signal to the VTl-level channel VT shown in FIG. 5B. 
However, if only the above described squelch table 
corresponding to the STSI is provided in the ring 

25 transmission system for supporting a VTl-level 

access, the signal transmission on the VTl-level 
channel VT is canceled by the above- described 
squelch SQ operated at an STSI level. Consequently, 
such a situation gives unnecessary discontinuation 

30 of the subscriber services to a user. 

Accordingly, a VTl-level squelch must be 
constructed for solving the above-described problem 
Of the ring transmission system. Since one STSl- 
level channel includes twenty- eight VTl-level 

35 channels, by a simple calculation, construction of a 
VTl-level squelch table must be repeated for twenty 
eight times by following the above -described method 
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of constructing an STSl-level squelch table. In 
addition, since switching nodes to which the squelch 
SQ Is inserted by the conventional method of 
controlling the STSl access BLSR squelch are the 
5 nodes 2 and 5 in the ring transmission system shown 
in FIG. 5B, each of the switching nodes 2 and 5 
needs twenty eight times more processing load than a 
switching node that inserts only a single squelch to 
the STSl channel, and thus possibility of causing a 
10 system performance problem is very high. 

SUMMARY OF THR INVEHTI QN 

Accordingly, it is a general object of the 
present invention to provide a ring transmission 

15 system and a method of controlling a squelch in the 
ring transmission system, which obviate one or more 
of the problems of the related art. More 
particularly, the present invention relates to a 
ring transmission system capable of executing 

20 squelch control on upper-level and lower-level 

channels such as STSl and VTl channels efficiently 
with a simple structure and control, and a method of 
controlling a squelch in the ring transmission 
system. 

25 The above-described object of the present 

invention is achieved by a ring transmission system 
in which a plurality of nodes are connected to eacn 
other to form a ring by a bi-directional line 
switched ring (BLSR) method, the ring transmission 

30 system including a channel- adding node that adds a 
channel to the ring, and transmits a node 
identification (ID) of the channel -adding node to 
other nodes on the ring when creating a squelch 
table; and a channel -dropping node that drops the 

35 channel from the ring, and stores the node ID of the 
channel -adding node received directly from the 
channel -adding node or through the other nodes on 



-10- 



the ring In tlie squelch table of the channel- 
dropping node, wherein the channel -dropping node 
detects a failed channel through which a signal does 
not reach the channel-dropping node among channels 
5 dropped at the channel-dropping node based on 

information about a location of failure on the ring, 
a ring- topology table managed by the channel - 
dropping node, and the node ID of the channel -adding 
node stored in the squelch table of the channel- 

10 dropping node when the failure occurs on the ring, 
and inserts a squelch into the failed channel. 

According to the present invention, a node 
that drops a VT cross connection can recognize which 
node adds the VT cross connection by referencing a 

15 VT squelch table. Additionally, the node that drops 
the VT cross connection can determine Insertion of a 
VT squelch and can insert a VT squelch to the node 
by using a topology table indicating positions of 
nodes on a network (ring) of the ring transmission 

20 system. Thus, misconnection of VTl-level lines is 
efficiently prevented. Further, in a conventional 
ring transmission system, only bridging and 
switching stations determine insertion of a squelch 
and insert the squelch to a line for all the STSl 

25 lines* On the other hand, according to the present 
invention, the node that drops the VT cross 
connection of a line only needs to determine 
insertion of the VT squelch to the line dropped at 
the node and to insert the VT squelch to the line, 

30 thereby spreading processing load of the node to 
other nodes and decreasing the processing load of 
the node. It should be noted that it is prohibited 
to insert a STSl squelch to a line where VTl cross 
connection exists. On the other hand, a line^ where 

35 the VTl cross connection does not exist is supported 
by the STSl squelch. Accordingly, the present 
invention can handle a ring transmission system 
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including both of VTl-ievel lines and STSl-level 
lines * 

Other objects, features and advantages of 
the present invention will become more apparent from 
5 the following detailed description when read in 
conjunction with the accompanying drawings. 

BR IEF DKSCPTPTION OF THE DRAWlMCfi 

FIGS, lA, IB and IC are diagrams showing a 
10 conventional method of constructing a ring topology; 

FIGS. 2A, 2B, 2C and 2D are diagrams 
showing a conventional method of constructing a 
squelch table; 

FIGS. 3A and 3B are diagrams showing a 
15 conventional method of controlling an STSl access 
BLSR squelch; 

PIG. 4 is a diagram showing another 
conventional method of controlling the STSl access 
BLSR squelch J 

20 FIGS. 5A and 5B are diagrams showing a 

problem about controlling the STSl access BLSR 
squelch; 

FIG- 6 is a block diagram showing a 
partial structure of a node according to a first 
2 5 embodiment of the present invention; 

FIG- 7 is a diagram showing a data- link 
format of an STS squelch table according to a second 
embodiment of the present invent ion ; 

FIGS. SA through 8G are diagrams showing 
30 typical processes performed while creating the STS 
squelch table according to the second embodiment of 
the present invention; 

FIGS, 9A through 9N are diagrams showing a 
sequence of processes for creating the STS squelch 
35 table according to the second embodiment of the 
preset invention; 

FIG, 10 is a diagram showing the data-link 
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format of a VT squelch table according to a third 
embodiment of the present invention; 

FIGS. IIA through IIK are diagrams showing 
typical processes performed while creating the VT 
5 squelch table according to the third embodiment of 
the present invention; 

FIG- 12 is a diagram showing a network 
configuration in which two BLSR systems are 
interconnected; 
10 FIGS. 13A through 13F are diagrams showing 

a sequence of processes for creating the VT squelch 
table in a passing- through operation according to 
the third embodiment of the preset invention; 

FIGS. 14A through 14G are diagrams showing 
15 a sequence of processes for creating the VT squelch 
table in a bridging operation according to the third 
embodiment of the preset invention; 

PIGS- 15A through 151 are diagrams showing 
a sequence of processes for creating the VT squelch 
20 table in a BLSR system including a service selector 
according to tue third embodiment of the preset 
invention; 

FIGS. 16A and 16B are diagrams showing a 
VT- access BLSR squelch control method according to a 
25 fourth embodiment of the present invention; 

FIG* 17 is a diagram showing the VT-access 
BLSR squelch control method applied to a BLSR 
configuration in which two BLSR systems are 
interconnected according to a fifth embodiment of 
30 the present invention; 

FIG. 18 is a diagram showing the VT- access 
BLSR squelch control method applied to another BLSR 
configuration in which two BLSR systems are 
interconnected according to the fifth embodiment of 
35 tlie present invention ; and 

FIG, 19 is a diagram showing a concept of 
the present invention . 



DESCRIPTION OF THE PREFKRKKD rmboht^^kNT? 

A description will now be given of 
preferred embodiments of the present invention, with 
reference to the accompanying drawings. it should 
5 be noted that units having an identical number are 
the same or corresponds to each other in all the 
figures , 

FIG, 19 is a diagram showing a concept of 
the present invention. A ring transmission system 

10 shown in FIG. 19 according to the present invention 
includes a BLSR 1 and a BLSR 2- The BLSR 1 Includes 
nodes 1' through 4' respectively indicated as IDl' 
through ID4 ' in FIG. 19. The BLSR 2 includes nodes 
1 though 5 respectively indicated as IDl through ID5 

15 in FIG. 19. 

A channel -adding station, for example, the 
node 1', adds a channel, for example, a channel 
VTchl, to a ring of the ring transmission system as 
a channel setting as well as transmits a node ID 

20 number "1'" to other nodes on the ring, A channel- 
dropping station, for example, the node 3', drops 
the channel added to the ring as well as stores the 
node ID number ™1'" of the channel -adding station 1' 
received from the channel- adding station 1' directly 

2 5 or through a plurality of the nodes in a squelch 

table of the channel-dropping station. When failure 
occurs on the ring, the channel -dropping station 3' 
detects one or more channels VTchl that do not reach 
the channel-dropping station 3' among the channels 

30 VTchl dropped at the channel-dropping station 3', 

based on information about locations of the failure, 
for instance, an interval between the nodes 2' and 
3 ' , and an interval between the nodes 3 ' and 4 ' , a 
ring- topology table managed by the channel- dropping 

35 station 3', and the node ID number of the 

channel -adding station 1' stored in the squelch 
table of the channel-dropping station 3' . 



-14- 



Subsequently, tHe cliannel- dropping station 3' 
inserts squelches at least to tiie detected channels 
located on a WK side. As describe above, the 
channel -dropping station 3' can prevent 
5 misconnection of the channel VTchl efficiently. 

Similarly, the channel -dropping station 101 can also 
prevent misconnection of a channel STSchl. In 
addition, a network configuration of squelch control 
(decision to insert a squelch and insertion of the 

10 squelch to a channel) is substantially simplified by 
a configuration in which only the channel-dropping 
station 3' executes the squelch control, compared to 
a conventional method of executing the squelch 
control at switching and bridging stations* 

15 Accordingly, the present invention enables execution 
of efficient squelch control in an entire ring 
transmission system, at higher and lower levels, for 
instance, an STSl level and a VTl level, with 
management of a smaller number of the squelch tables 

20 and less decision to insert the squelch to channels 
compared to the conventional method, even if the 
number of the channels used for services increases 
substantially • Additionally, squelch controls of 
the entire network of the ring transmission system 

25 are effectively dispersed to channel-dropping 

stations of failed channels. Furthermore, a load on 
execution of the squelch control by each node in the 
ring transmission system is reduced according to the 
present invention * 

30 The ring transmission system may also 

include a channel dropping/passing- through station, 
for instance, the node 2' shown in FIG, 19, that 
drops a channel from the ring as well as passes the 
channel to the other nodes on the ring. The channel 

35 dropping/passing-through station 2' stores the node 
ID number "l*" of the channel- adding station 1' 
received from the channel -adding station 1' m the 



squelch table of the channel dropping/passing-^ 
through station 2' as well as transmits the node ID 
number to the other nodes on the ring for the 

channel setting. The channel dropping/passing- 
5 through station 2 ' detects one or more of the failed 
channels through which a signal does not reach the 
channel dropping/passing-through station 2' among 
the channels dropped at the channel 
dropping/passing-thrcugh station 2 ' based on the 

10 information about the location of the failure on the 
ring, the ring- topology table managed by the channel 
dropping/passing- through station 2' and the node ID 
number of the channel -adding station 1' stored 

in the squelch table of the channel 

15 dropping/passing-through station 2' when the failure 
occurs on the ring, and inserts the squelch to the 
failed channels. Accordingly, the ring transmission 
system can effectively prevent misconnection of the 
channel VTchl by use of the channel 

20 dropping/passing^through station 2'. Additionally, 
the ring transmission system can prevent 
misconnection of the channel STSchl similarly to the 
channel VTchl. It should be noted that a squelch is 
not inserted to the channel VTchl dropped at the 

25 node 2' in the ring transmission system shown in FIG. 
19 since the node 2' is not isolated from other 
nodes on the ring. 

The ring transmission system shown in FIG. 
19 may include a service selector station, for 

30 example, the node 2, that adds a first channel from 
outside the ring to a second channel on the ring, 
and can select one of first and second channels 
according to coxmnunication status of the first and 
second channels as well as transmits a node ID 

35 number "2" of the service selector station 2 to the 
other nodes on the ring when creating the squelch 
table for the channel setting. A channel-dropping 
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Station, for instance, the node 3, detects one or 
more of the failed channels through which the signal 
does not reach the channel- dropping station 3 among 
the channels dropped at the channel-dropping station 
5 3 based on the information about the location of the 
failure on the ring, the ring- topology table managed 
by the channel-dropping station 3 and the node ID 
numbers 1 and 2 of the respective channel- adding 
station 1 and service selector station 2 in the 
10 squelch table of the channel-dropping station 3 when 
the failure occurs on the ring, and inserts the 
squelch to the failed channels* Accordingly, the 
ring transmission system can effectively prevent 
misconnection of the channel VTchl by use of the 
15 channel-dropping station 3. Additionally, the ring 
transmission system can prevent misconnection of the 
channel STSchl similarly to the channel VTchl, It 
should be noted that a squelch is not inserted to 
the channel V^ohl dropped at the node 3 in the ring 
20 transmission system shown in FIG. 19 since the node 
3 is not isolated from other nodes on the ring. In 
addition, the channel- dropping station 3 is closer 
to the service selector station 2 than to the 
channel-adding station 1. Thus, tHe service 
selector station 2 and the channel- adding station 1 
are respectively referred to as a primary station 
(node) and a secondary station (node). 

Additionally, according to the present 
invention, the channel dropping/passing-through 
station 5 detects one or more of the failed channels 
through which the signal does not reach the channel 
dropping/passing-through station 5 among the 
channels dropped at the channel dropping/passing- 
through station 5 based on the information about the 
35 location of the failure on the ring, the ring- 
topology table managed by the channel 
dropping/passing-through station 5 and the node ID 



25 



30 
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numbers 3 and 4 of the channel -adding station 3 and 
of tHe service selector station 4 stored in the 
squelch table of the channel dropping/passing- 
through station 5 when the failure occurs on the 
5 ring, and inserts the squelch to the failed channels. 
Accordingly, the ring transmission system can 
effectively prevent misconnection of the channel 
VTchl by use of the channel dropping/passing-through 
station 5. Additionally, the ring transmission 

10 system can prevent misconnection of the channel 

STSchl similarly to the channel VTchl. It should be 
noted that a squelch is not inserted to the channel 
VTchl dropped at the node 5 in the ring transmission 
system shown in FIG. 19 since the node 5 is not 

15 isolated from other nodes on the BLSR 2. 

Additionally, according to the present 
invention, the ring transmission system preferably 
includes a channel passing- through station such as 
the node 4 ' that passes the channel and the node ID 

20 number of the channel-adding station or of the 

service selector station received respectively from 
the channel -adding station or from the service 
selector station though the channel passing- through 
station to the channel-^dropping station* 

25 Additionally, the channel used in the ring 

transmission system preferably corresponds at least 
one of STSl and VTl accesses. In other words, the 
present invention may be applied to the STSl access, 
the VTl access, or a combination of the STSl access 

30 and the VTl access. 

Additionally, the ring transmission system 
preferably includes a plurality of bi --directional 
line switched rings such as the BLSR 1 and the BLSR 
2 connected to each other through nodes, each 

35 including a plurality of the nodes. In other words, 
the present invention may be applied to the STSl and 
VTl accesses of an interconnection between the BLSR 
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1 and the BLSR 2 shown In FIG. 19. In such a case, 
the squelch control is executed Individually by each 
BLSR. Accordingly, the squelch control can be 
executed with a simple algorithm even in a case that 
a network configuration of the ring transmission 
system becomes complicated in various ways - 

The squelch control is preferably not 
executed on an upper- level channel (STSl) at a 
channel -dropping station where a lower- level channel 
(VTl) diverges from the upper-level channel. Thus, 
the squelch control on tlie lower- level channel is 
individually and efficiently executed at such a 
channel -dropping station . 

Additionally, the squelch control 
according to the present invention or to the 
conventional method is preferably executed on the 
upper-level channel (STSl) at a station where the 
lower-level channel (VTl) does not diverge from the 
upper-level channel. Thus, at such a station, the 
squelch control on the lower-level channel is 
executed at once by execution of the squelch control 
on a single upper- level channel- 

PIG. 6 is a block diagram showing a 
partial structure of a node according to a first 
embodiment of tiie present invention. More 
particularly, the partial structure of the node 
shown in FIG* 6 includes a structure of a BLSR 
switching unit capable of supporting communication 
control such as add, drop, through, switch, and 
bridge operations and squelch control for STSl and 
VTl levels* A switching unit 10 shown in FIG, 6 
includes reception interface units 20a and 20b, 
main- signal processing units 30a and 30b, and 
transmission interface units 40a and 40b. The 
reception interface units 20a and 20b receive 
signals respectively from an east (E) side and a 
west (W) side of the switcbing unit 10. Tlie 
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transmission interface units 40a and 40b transmit 
signals respectively to the west side and the east 
side of the switching unit 10. In a case in which a 
transmission path is made of an optic fiber, each of 
5 the reception interface units 20a and 20b, and the 
transmission interface units 40a and 40b includes 
E/O (Electric/Optical) and 0/E conversion functions. 

The main- signal processing unit 30a 
includes a pointer processing unit 31a, a ring 

10 switch (RSW) unit 32a, switch squelch unit 33a, a 

dropping timeslot assigning (DROP&TSA) unit 34a, an 
adding timeslot assigning (ADD&TSA) unit 35a, a 
bridge squelch unit 36a, and a ring bridge unit 3 7a. 
The main-processing unit 30b includes a pointer 

15 processing unit 31b, a ring switch (RSW) unit 32b, 
switch squelch unit 33b, a dropping timeslot 
assigning (DROP&TSA) unit 34b, an adding timeslot 
assigning (ADD&TSA) unit 35b, a bridge squelch unit 
36b, and a ring bridge unit 37b- Since structures 

20 of the main-signal processing units 30a and 30b are 
the same, a description will be given of only units 
in the main-signal processing unit 30a, The pointer 
processing unit 31a processes a pointer of a section 
overhead (SOH), The ring switch unit 32a switches 

2 5 an STS or VT channel of a spare line to a currently- 
used line* The switch squelch unit 33a inserts or 
adds a squelch (P-AIS: Pass Alarm Indication Signal) 
to the STS or VT channel of the currently used line 
switched from the spare line. The dropping timeslot 

30 assigning unit 34a separates or drops a signal from 
a ring. The adding timeslot assigning unit 35a 
inserts or adds a signal to the ring. The bridge 
squelch unit 36a inserts or adds a squelch to the 
STS or VT channel of the spare line bridged from the 

35 currently used line- The ring bridge unit 37a 

bridges the STS or VT channel of the currently used 
line to the spare line- Additionally, the node 
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Inclxxdes units not shown in the figures such as a 
power source unit PW, a monitoring unit SV, and a 
control unit executing the communication control and 
the squelch control - 

The above-described nodes are connected to 
each other through two transmission paths, for 
example, optical fiber lines OC48. Each 
transmission path includes forty-eight STSl channels 
in which the channels STSchl through STSGh24 are set 
as currently used channels (lines) WK and the 
channels STSch25 through STSch48 are set as spare 
channels (lines) PT. Additionally, each of the 
channels STSchl through STSch4a includes twenty- 
eight VT channels VTchl through VTch2a. 

A description will now be given of a 
squelch-table creation process with reference to 
PIGS- 7 and 8A through BG. FIG* 7 is a diagram 
showing a data- link format of an STS squelch table 
according to a second embodiment of the present 
invention. FIGS. 8A through 8G are diagrams showing 
typical processes performed while creating the STS 
squelch table according to the second embodiment of 
the present invention* In the first embodiment, 
squelch control is enabled at switch and bridge 
stations by creating a squelch table in which a 
source station (SRC) adding an STS channel and a 
destination station (DEST) dropping the STS channel 
are specified by intercommunication between the 
source station and the destination station. As 
shown in FIG. 7, the STS squelch table can store 6- 
byte information, and includes a column for the east 
side (EAST) of a node apparatus and another column 
for the west side (WEST) of the node apparatus. 
Each column includes data space for an E— 
direction of transmitting data and a W— direction 
of transmitting data* Additionally, the data space 
for each direction is divided into two areas , a TRMT 
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area and a RCV area, each of the two areas 
respectively corresponding to transmitted data and 
received data. Each area for the transmitted data 
and the received data is managed in one byte. 
5 Furthermore, each area having one byte space is 
divided into two 4 -bit areas, each of the 4 -bit 
areas respectively corresponding to a source node ID 
area (S) and a destination node ID area (D) . 

A node on a network (ring) of a ring 

10 transmission system inserts an absolute node ID set 
in the network to data links of the STS squelch 
table of the node by executing a line setting or a 
cross-connection setting, thereby enabling 
recognition of the source node and the destination 

15 node of cross-connection. Accordingly, even if any 
station located between the source station and the 
destination station on the ring becomes the switch 
or bridge station as a result of a transmission-path 
failure on the ring, proper squelch control can be 

20 executed by the station located between the source 
station and the destination station, 

A description will now be given of an STS- 
squelch- table creation process corresponding to each 
of typical cross-connection settings made by a node. 

2S The STS squelch table of the node is constructed or 
updated in three occasions, the first occasion being 
a case in which the ring transmission system starts 
up, the second occasion being a case in which cross- 
connection information of the node is changed, and 

30 the third occasion being a case in which data in the 
RCV area of the STS squelch table is changed. It 
should be noted that a sign in the STS squelch 

table indicates an initial value. Additionally, 
data changed in the STS squelch table is marked with 

35 a parenthesis 

FIG- 8A shows the STS squelch table in a 
case in which no cross connection is made at the 
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node 1- In such case, a node ID number "i*" is 
inserted to the source node ID area (S) and the 
destination node ID area (D) of the TRMT area for 
both of the E-^W and W^E directions in the EAST and 
5 WEST columns of the STS squelch table. FIG. 8B 

shows the squelch table in a case in which a channel 
is added to the east side of the node 1. When the 
ciiannel is added to the east side of the node 1, the 
node ID number "1" is inserted to the source node ID 

10 area <S) of the TRMT area for the W-^'E direction in 
the EAST column of the squelch table. Additionally, 
if the node 4 is a destination node of the channel 
added to the east side of the node 1, a node ID 
number "4" is inserted to the destination node ID 

15 area (D) of the HCV area for the W^E direction in 
the EAST column. When a change in the destination 
node ID area (D) of the RCV area for the W-^E 
direction in the EAST column is notified by the node 
4^ the node 1 copies the node ID number ''4'' to the 

20 destination node ID area (D) of the TRMT area for 

the w-*E direction in the EAST column of the squelch 
table since the node 4 is the destination of the 
channel to be dropped at, 

FIG, 8C shows the squelcb table in a case 

2 5 in which a channel is added to the west side of tiie 
node 1. When the channel is added to the west side 
of the node 1, the node ID number "1" is inserted to 
the source node ID area (S) of the TRMT area for the 
E-^W direction in the WEST column of the squelch 

30 table. Additionally, if the node 4 is a destination 
node of the channel added to the west side of the 
node 1, the node ID number "4' is inserted to the 
destination node ID area (D) of the RCV area for the 
E-*^W direction in the WEST column . When a change in 

35 the destination node ID area (D) of the RCV area for 
the E-^W direction in the WEST column is notified by 
the node 4, the node 1 copies the node ID number ''4" 
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to the destination node ID area (D) of tlis TRMT area 
for the E-^W direction in the WEST column of the 
squelch table* As described above, a source node 
(adding station) adding a channel stores node ID 
5 numbers of the source node and a destination node of 
the channel in a squelch table for each of the E^^W 
and W— directions . 

FIG. 8D shows the squelch table in a case 
m which a channel is dropped from the east side of 

10 the node 1. When the channel is dropped from the 
east side of the node 1, the node ID number "1" is 
inserted to the destination node ID area (D) of the 
TRMT area for the E— >-W direction in the EAST column 
of the squelch table of the node 1. Additionally, 

15 if the node 4 is a source node of the channel 

dropped from the east side of the node 1, the node 
ID number "4" is inserted to the source node ID area 
(S) of the RCV area for the E~*W direction in the 
EAST column* When a change in the source node ID 

20 area (S) of the RCV area for the E-^W direction in 

the EAST column is notified by the node 4 in a call- 
setting process, the node 1 copies the node ID 
number "4" to the source node ID area (S) of the 
TRMT area for the E-^W direction in the EAST column 

2 5 of the squelch table • 

FIG. 8E shows the squelch table in a case 
in which a channel is dropped from the west side of 
the node 1 . When the channel is dropped from th© 
west side of the node 1, the node ID number "1" is 
30 inserted to the destination node ID area (D) of the 
TRMT area for the W^E direction in the WEST column 
of the squelch table of the node 1. Additionally, 
if the node 4 is a source node of the channel 
dropped from the west side of the node 1, the node 

3 5 ID ntimber "4* is inserted to the source node ID area 

(S) of the RCV area for the W"^E direction in the 
WEST column. When a change in the source node ID 
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area (S) of the RCV area for the W^E direction in 
the WEST column is notified by the node 4 in a call- 
setting process, the node 1 copies the node ID 
number "4" to the source node ID area (S) of the 
5 TRMT area for the W-*E direction in the WEST column 
of the squelch table. As described above, a 
destination node (dropping station) dropping a 
channel stores node ID numbers of a source node and 
the destination node of the channel in a squelch 

10 table for each of the E-^W and W-^E directions. 

FIG. 8F shows the squelch table in a case 
in which data is passed from the node 2 as a source 
node to the node 3 as a destination node through the 
node 1- Initially, node ID numbers "2" and "^3" are 

15 stored respectively in the source node ID area (S) 

and the destination node ID area (D) of the RCV area 
for the E-^W direction in the EAST column of the 
squelch table. When a change in the source node ID 
area (S) and the destination node ID area (D) of the 

20 RCV area for the E->w direction is notified, the 
node 1 copies the node ID numbers "2" and "3" 
respectively to the source node ID area (S) and the 
destination node ID area (D) of the TRMT area for 
the E"^W direction in the WEST column of the squelch 

25 table. FIG- 8G shows the squelch table in a case in 
which data is passed from the node 3 as the source 
node to the node 2 as the destination node through 
the node 1. Initially, node ID numbers "2" and "3" 
are stored respectively in the destination node id 

3 0 area (D) and the source node ID area (S) of the RCV 
area for the W-*E direction in the WEST column of 
the squelch table. When a change in the source node 
ID area (S) and the destination node ID area (D) of 
the RCV area for the W^E direction is notified, the 

35 node 1 copies the node ID numbers "2" and ™3" 

respectively to the destination node ID area (D) and 
the source node ID area (S) of the TRMT area for the 
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W'-^E direction in tlie EAST column of tlie squelch 
■table • As descril^ed above, a passing- through 
station stores node ID numbers of a source node and 
s destination node of a channel in a squelch table 
for each of the E-^W and W-^E directions. 

FIGS . 9A through 9N are diagrams showing a 
sequence of processes for creating an STS squelch 
table in a case in which the STS channel 1 (STSchl) 
is added at the node 1 and dropped at the node 3 
according to the second embodiment of the present 
invention • FIG. 9A shows en initial condition in 
which no cross connection is made at every node on a 
ring. At each node on the ring, a node ID number of 
the node is stored in TRMT areas of the STS squelch 
table, which is shown as a transmission/reception 
squelch table in FIG. 9A. JRCV areas of the STS 
squelch table include node ID numbers of adjacent 
nodes. Additionally, as shown in FIG. 9A, each of 
the nodes 1 ^ 2 , 3 and 4 on the ring includes an 
absolute node ID table for node ID numbers of 
absolute nodes and a relative node ID table for node 
ID numbers of a relative node* A node ID number of 
a relative node stored in the relative node ID table 
at a node on the ring is "0". Hereinafter , node ID 
numbers of a source node placed in a source node ID 
area (S) of a TRMT area and a RCV area in the STS 
squelch table are respectively referred to as a 
TRMT(S) and a RCV(S) for a description purpose. 
Similarly, node ID numbers of a destination node 
placed in a destination node ID area (D) of the TRMT 
area and the RCV area in the STS squelch table are 
respectively referred to as a TRMT(D) and a RCV(D) . 

As shown in FIG. 9B, the node 1 adds the 
STSchl in the E"^W direction by a call setting since 
the node 1 is set as an adding station. The nod© ID 
number ''I" is inserted to the source node ID area 
(S) of the TRMT area for the E-^W direction in the 
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WEST column of an STS squelch table of the node l. 
In other words, the TRMT(S) for the E-*W direction 
in tHe West column of the STS squelch table is set 
to "1". Additionally, the node 1 transmits a TRMT(S, 
5 D)=(l, 1*) to the node 2, The TRMT(D)=(1*) 
indicates that the TRMT{D) is unknown. 

The node 2 receives the TRMT{S, D)=(l, 1*) 
for the E~^W direction from the node 1 through the 
east side of the node 2, and records the received 

10 TRMT(S, D)=(l, 1*) as a RCV(S, D)=(l, 1*) for the E 
-^W direction in the EAST column of an STS squelch 
table of the node 2 as shown in FIG. 9C. 
Additionally, the node 2 passes the STSchl in the E 
-^W direction through the node 2 since the node 2 is 

15 determined as a passing-through station by the call 
setting. The node 2 also copies the values (1, 1*) 
of tne RCV(S, D) for the E-^W direction in the EAST 
column to the TRMT(S, D) for the E^W direction in 
the WEST column in the STS squelch table as shown in 

20 FIG. 9D. Additionally, the node 2 transmits the 
TRMT{S, D)-(l, 1*) for the E-^W direction in the 
WEST column to the node 3* 

The node 3 receives the TRMT(S, D)=(l, 1*) 
for the E-^W direction from the node 2 through the 

25 east side of the node 3, and records the received 

TRMTCS, D)=(l, 1*) as the RCV{S, D)=(l, 1*) for the 
E-^W direction in the EAST column of an STS squelch 
table of the node 3. as shown in FIG, 9E. In 
addition, the node 3 drops the STSchl tJierefrom in 

3 0 the E-^W direction since the node 3 is determined as 
a dropping station by the call setting. Further, 
tlie node 3 copies the value (1) of the RCV{S) for 
tiie E-^W direction in the EAST column to the TRMT{S) 
for the E"^W direction in the WEST column of the STS 

3 5 squelch table of the node 3 as shown in FIG. 9F, 
The node 3 also sets a node ID number "^S" to the 
TRMT(D) for the E-^W direction in the EAST column of 
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the STS squelch table of the node 3 as shown in FIG, 
9G, The node 3 then transmits a TRMT{S, D}=(1, 3) 
to the node 2 . 

The node 2 receives the TRMT(S, D)=(l, 3) 
5 for the E— direction from the node 3 through the 
west side of the node 2, and records the received 
TKMT(S, DJ«(1. 3) as a RCV(S, D)==(l, 3) for the E-^W 
direction in the WEST column of the STS squelch 
table of the node 2, as shown in FIG- 9H. The node 
10 2 also copies the values (1, 3) of the RCV(S, D)=Clr 
3) for the E-^W direction in the WEST column to the 
TRMT(S, D) for the E-^W direction in the EAST column 
of the STS squelch table as shown in FIG. 91 since 
the node 2 is determined as the passing-through 
15 Station by the call setting. Additionally, the node 
;Q 2 transmits the TRMT(S, D) = (l, 3) for the E-^W 

J direction in the EAST column of the STS squelch 

J: table to the node 1 - 

1;^ Subsequently, the node 1 receives the 

y 2 0 TRMT(S/ D) = (l, 3) for the E-^W direction from the 

node 2 through the west side of the node 1. and 
: records the received TRMT{S, D)=(l, 3) as a RCV(S, 

fil D) = (l, 3) for tue E"^W direction in the WEST column 

fy Of the STS squelch table of the node 1 as shown in 

25 FIG. 9J* The node 1 also copies the value (3) of 
y the RCV(D) for the E-^W direction in the WEST column 

to the TRMT(D) for the E^^W direction in the WEST 
column of the STS squelch table of the node 1 as 
shown in PIG. 9K- Additionally, the node 1 
30 transmits the TRMT(D)^(3) for the E-^W direction in 
the WEST column of the STS squelch table to the node 
2. 

The node 2 receives the TRMT(D)=(3) for 
the E'^W direction from the node I through the east 
35 side of the node 2, and records the received 

TRMT(D) = <3) as a RCV(D) = (3) for the E-^W direction 
in the EAST coltmn of the STS squelch table of the 
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node 2 as shown in FIG. 9L. The node 2 then copies 
the value (3) of the RCV(D) for the E-^W direction 
in the EAST column to the TRMT(D) for the E-^W 
direction In the WEST column of the STS squelch 
5 table as shown in PIG. 9M since the node 2 is 
determined as the passing-- through station by the 
call setting. In addition, the node 2 transmits the 
TRMT{D) = (3) for the E-^W direction in the WEST 
column of the STS squelch table to the node 3 . 

10 The node 3 receives the TRMT(D)=(3) for 

the E-^W direction from the node 2 through the east 
side of the node 3^ and records the received 
TRMT(D)=(3) as a RCV(D)^(3) for the E->W direction 
in the EAST column of the STS squelch table of the 

15 node 3 as shown in FIG. 9N, The TRMT(S, D) and the 
RCV(S, D) are equal to the values (1, 3) in tlie STS 
squelch table of the node 3, and thus the sequence 
of the processes for creating the STS squelch table 
is completed* 

20 FIG- 10 is a diagram sbowing a data-link 

format of a VT squelch table according to a third 
embodiment of the present invention, FIGS. IIA 
through IIK are diagrams showing typical processes 
performed while creating the VT squelch table 

25 according to the third embodiment of the present 

invention. FIGS. IIA through IIK particularly show 
cases in which squelch control can be executed at a 
destination station (dropping station) that drops a 
VT channel by constructing a squelch table storing 

3 0 information about a source station (adding station) 
adding the VT channel in the destination station by 
use of one-way communication from the source station 
to the destination station. It is assumed that a 
channel setting is executed at the VTl level in the 

3 5 third embodiment* In order to insert a VT squelch 

to a channel on a ring of a ring transmission system, 
it is necessary to recognize which station on the 



ring Ixas initially added a cross connection that is 
dropped. In other words, it is necessary to 
construct a VT sguelch table and then to insert the 
VT squelch to the channel based on information 
stored in the VT squelch table at a station where 
the cross connection between stations is dropped. 

The data- link format of the VT squelch 
table shown in FIG. 10 includes a column for the 
east side of a node {EAST column) and another column 
for the west side of the node (WEST column) . Each 
column includes data space for an E-^W direction of 
transmitting data and a W-^E direction of 
transmitting data. Additionally, the data space for 
each direction is divided into two areas, a TRMT 
area and a RCV area, each of the two areas 
respectively corresponding to transmitted data and 
received data. Each area for the transmitted data 
and the received data is managed in one byte. 
Furthermore, each of the TRMT area and the KCV area 
is divided into two 4 -bit areas, each of the 4 -bit 
a.reas respectively corresponding to a primary node 
ID area (P) and a secondary node ID area (S). A 
node on a network (ring) of the ring transmission 
system inserts an absolute node ID set in the 
network to data links of the VT squelch table of the 
node by executing a line setting or a VT cross- 
connection setting y thereby enabling recognition of 
a node where a VT cross connection is added to- 
Additionally, PIG. 10 includes a data-link format of 
an internal VT sguelch table used for deciding 
insertion of a VT squelch to a channel. 

The insertion of a VT squelch to a node is 
executed differently from insertion of a STS squelch 
to a node. The STS squelch is inserted to a 
switching node and a bridging node, whereas the VT 
squelch is inserted to a node that drops a VT cross 
connection or a VT-mapped STS path- Therefore, 
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construction of the VT squelch, table is executed 
differently from that of the STS squelch table, 

A description will now be given of a VT- 
squelch-table creation process corresponding to each 
5 of typical VT cross-connection settings made by a 
node, The VT squelch table of a node is basically 
constructed or updated in three occasions, the first 
occasion being a case in which the ring transmission 
system starts up, the second occasion being a case 

10 in which cross-connection information of the node is 
changed, and the third occasion being a case in 
which data in the RGV area of the STS squelch table 
is changed. It should be noted that the sign in 
the VT squelch table indicates an initial value, 

15 Additionally, data changed in the VT squelch table 
is marked with a parenthesis " ( ) " - 

FIG. IIA shows the VT squelch table in a 
case in which no cross connection is mad© at the 
node 1. In such case, a node ID number ^i*" is 

20 inserted to the primary node ID area (P) and the 

secondary node ID area (S) of the TRMT area for both 
of the E-^W and W-^E directions in the EAST and WEST 
columns of the VT squelch table. Additionally, a 
node ID number *2*' of a node adjacent to the east 

25 side of the node 1 is inserted to the primary node 
ID area (P) and the secondary node ID area (S) of 
the RCV area for both of the B-^W and W-^E 
directions in the EAST column of the VT squelch 
table- Additionally, a node ID number "6*" of a 

30 node adjacent to the west side of the node 1 is 
inserted to the primary node ID area (P) and the 
secondary node ID area (S) of the RCV area for both 
of the E"^W and W-^E directions in the WEST column 
of the VT squelch table. 

3 5 FIG- IIB shows the VT squelch table in a 

case in which a VT channel is added to the east side 
of the node 1 , When the VT channel is added to the 
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east side of the node 1, the node 1 inserts the node 
ID number "1" to the primary node ID area (P) and 
the secondary node ID area (S) of the TRMT area for 
the W-^E direction in the EAST column of the VT 
5 squelch table since the node 1 becomes a source node 
by adding the VT channel thereto. FIG, IIC shows 
the VT squelch table in a case in which a VT channel 
is added to the west side of the node 1. When the 
VT channel is added to the west side of the node 1, 

10 the node 1 inserts the node ID number to the 

primary node ID area (P) and the secondary node ID 
area (S) of the TRMT area for the E-*w direction in 
the WEST column of the VT squelch table since the 
node 1 becomes a source node by adding the VT 

15 channel thereto. FIG^ IID shows the VT squelch 
table in a case in which a VT channel is dropped 
from the east side of the node 1. The node 1 
inserts a node ID number '4" to the primary node ID 
area (P) and the secondary node ID area (S) of the 

20 RCV area for the E'-^W direction in the EAST column 

of the VT squelch table of the node 1 since the node 
4 is a source node of the VT channel dropped from 
the east side of the node 1. Additionally, when a 
change in the RCV area for the E-*W direction in the 

25 BAST column of the VT squelch table of the node 1 is 
notified by the node 4 in a call- setting process > 
the node 1 copies the node ID number '*4*' to the 
primary node ID area (P) and the secondary node ID 
area (S) for the E-^W direction in the EAST column 

30 of the internal VT squelch table used for deciding 

insertion of the VT squelch to a node. Accordingly, 
the VT squelch table and the internal VT squelch 
table indicate that the VT channel is added at the 
node 4 and dropped at the node 1 . 

3 5 FIG* HE shows the VT squelch table in a 

case in which a VT channel is dropped from the west 
side of the node 1. The node 1 inserts a node ID 



-32- 



number "4* to the primary node ID area (P) and the 
secondary node ID area (S) of the RCV area for the W 
-^E direction in the WEST column of the VT squelch 
table of the node 1 since the node 4 is a source 
node of the VT channel dropped from the west side of 
the node 1. Additionally ^ when a change in the RCV 
area for the W"^E direction in the WEST column of 
the VT squelch table of the node 1 is notified by 
the node 4 in the call-setting process, the node 1 
copies the node ID number "4" to the primary node ID 
area (P) and the secondary node ID area (S) for the 
W-^E direction in the WEST column of the internal VT 
squelch table used for deciding insertion of the VT 
squelch to a node. Accordingly, the VT squelch 
table and the internal VT squelch table that the VT 
channel is added at the node 4 and dropped at the 
node 1 • 

FIG- IIF shows the VT squelch table in a 
case in which the node 1 receives data from the node 

2 as a source node at the east side of the node 1 
and passes the data to the node 3 as a destination 
node from the west side of the node 1, Initially, 
the node 1 inserts the node ID number "2" to the 
primary node ID area (P) and the secondary node ID 
area (S) of the RCV area for the E— '•W direction in 
the EAST column of the VT squelch table- When a 
change in the RCV area for the E~^W direction in the 
EAST column is notified by the node 1, the node 1 
copies the node ID number '2" to the primary node ID 
area (P) and the secondary node ID area (S) of the 
TRMT area for the E"^W direction in the WEST column 
of the VT squelch table. Accordingly^ the data is 
passed from the node 2 through the node 1 to the 
node 3, FIG. IIG shows the VT squelch table in a 
case in which the node 1 receives data from the node 

3 as a source node at the west side of the node 1 
and passes the data to the node 2 as a destination 
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node from tHe east side of the node 1. Initially, 
the node 1 Inserts the node ID number ""3" to the 
primary node ID area (P) and the secondary node ID 
area (S) of the RGV area for the W-^E direction in 
5 the WEST column of the VT squelch table. When a 

change in the RCV area for the W-^E direction in the 
WEST column is notified by the node 3, the node 1 
copies the node ID number "3* to the primary node ID 
area (P) and the secondary node ID area (S) of the 

10 TRMT area for the W-^E direction In the EAST column 
of the VT squelch table* Accordingly, the data is 
passed from the node 3 through the node 1 to the 
node 2* It should be noted that the above -described 
process to pass the data through the node 1 may be 

15 performed by hardware. 

FIG* IIH shows the VT squelch table in a 
case in which a VT channel from the node 4 as a 
source node is dropped at the east side of the node 
1 and is also passed through the node 1 to a node 

20 adjacent to the west side of the node 1, In such 
case, the node 1 inserts the node ID number '"4'' to 
the primary node ID area (P) and the secondary node 
ID area (S) of the RCV area for the E-^W direction 
in the EAST column of the VT squelch table. When 

25 receiving a change in the RCV area for the E^W 

direction in the EAST column of the VT squelch table 
from the node 4, the node 1 copies the node ID 
number "4*' to the primary node ID area (P) and the 
secondary node ID area (S) of the EAST column for 

30 the E-^W direction in the internal VT squelch table, 
since the node 1 is a dropping station. 
Additionally, the node 1 copies the node ID number 
"4* to the primary node ID area (P) and the 
secondary node ID area (S) of the TRMT area for the 

35 E"-*^W direction in the WEST column of the VT squelch 
table since the node 1 is also a passing- through 
station. Accordingly, the node 1 can realize that 
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tho VT channel dropped at the node 1 was initially 
added at the node 4. In addition, information that 
the VT channel is added at the node 4 and dropped at 
the node 1 is passed through the node to a node 
5 adjacent to the west side of the node 1 . 

FIG, 111 shows the VT squelch table in a 
case in which a VT channel from the node 4 as a 
source node is dropped at the west side of the node 
1 and is also passed through the node 1 to a node 

10 adjacent to the east side of the node 1. in such 
case, the node 1 inserts the node ID number "4*" to 
the primary node ID area (P) and the secondary node 
ID area (S) of the RCV area for the W-^E direction 
in the WEST column of the VT squelch table , When 

15 receiving a change in the RCV area for the W"^E 

direction in the WEST column of the VT squelch table 
from the node 4 , the node 1 copies the node ID 
number '*4" to the primary node ID area (P) and the 
secondary node ID area (S) of the WEST column for 

20 the W-^E direction in the internal VT squelch table. 
Additionally, the node 1 copies the node ID number 
"4* to the primary node ID area (P) and the 
secondary node ID area (S) of the TRMT area for the 
W-^E direction in the EAST column of the VT squelch 

25 table* Accordingly, the node 1 can realize that the 
VT channel dropped at the node 1 was initially added 
at the node 4^ In addition, information that the VT 
channel is added at the node 4 and dropped at the 
node 1 is passed through the node to a node adjacent 

30 to the east side of the node 1, 

FIG. IIJ shows the VT squelch table in a 
case in which the node 1 receives a VT channel from 
the node 2 as a source node at the east side of the 
node 1, passes the VT channel from the west side of 

35 the node 1 to the node 3 as a destination node, and 
adds the VT channel to the node 1 by use of a 
service selector SS . In such case, the node 1 



inserts the node ID number "2" to the primary node 
ID area (P) and the secondary node ID area (S) of 
the RCV area for the E^^W direction in the EAST 
column of the VT squelch table. When receiving a 
change in the RCV area for the E-*W direction in the 
EAST column of the VT squelch table from the node 2 
as the source node, the node 1 copies the node ID 
number "2" to the primary node ID area (P) and the 
secondary node ID area (S) of the TRMT area for the 
E— direction in the WEST column of the VT squelch 
table since the node 1 is a pas sing- through node, 
Additionally, since the node 1 is also a adding 
station, the node 1 replaces the node ID number **2'* 
with the node ID number "1" in the primary node ID 
area (P) of the TRMT area for the E-^W direction in 
the WEST column of the VT squelch table. 
Accordingly, the primary and secondary stations in 
the TRMT area for the E-*W direction become 
respectively the node 1 and the node 2. 
Subsequently^ the node 1 notifies a node adjacent to 
the west side of the node 1 that the primary and 
secondary stations in the TRMT area for the E-^W 
direction are respectively the node 1 and the node 2 , 

FIG, IIK shows the VT squelch table in a 
case in which the node 1 receives a VT channel from 
the node 3 as a source node at the west side of the 
node 1, passes the VT channel from the east side of 
the node 1 to the node 2 as a destination node, and 
adds the VT channel to the node 1 by use of the 
service selector SS , In such case, the node 1 
inserts the node ID number "3' to the primary node 
ID area (P) and the secondary node ID area {S) of 
the RCV area for the W-^E direction in the WEST 
column of the VT squelch table. When receiving a 
change in the RCV area for the W-^E direction in the 
WEST column of the VT squelch table from the node 3 
as the source node, the node 1 copies the node ID 



-36- 



number ''3'' to the primary node ID area (P) and the 
secondary node ID area (S) of the TRMT area for the 
W-*E direction in the EAST colvinin of the VT squelch 
table since the node 1 is a passing-through node, 
5 Additionally, since the node I is also a adding 

station, the node 1 replaces the node ID number "3" 
with the node ID number "1* in the primary node ID 
area (P) of the TRMT area for the W-^E direction in 
the EAST column of the VT squelch table. 

10 Accordingly, the primary and secondary stations in 
the TRMT area for the W-^E direction become 
respectively the node 1 and the node 3. 
Subsequently, the node 1 notifies a node adjacent to 
the east side of the node 1 that the primary and 

15 secondary stations in the TRMT area for the W"^E 

direction are respectively the node 1 and the node 3 . 

According to the third embodiment of the 
present invention, a node that drops a VT cross 
connection can recognize which node adds the VT 

20 cross connection by referencing the above-described 
VT squelch table. Additionally, the node that drops 
the VT cross connection can determine insertion of a 
VT squelch and can insert the VT squelch to the. node 
by using a topology table indicating positions of 

25 nodes on the network (ring) of the ring transmission 
system. Thus, misconnection of VTl-level lines is 
efficiently prevented. Further, in a conventional 
ring transmission system, bridging and switching 
stations determine insertion of a squelch and insert 

30 the squelch to a line for all the STSl lines. On 

the other hand, according to the third embodiment, a 
node that drops a VT cross connection of a line only 
needs to determine insertion of a VT squelch to the 
line dropped at the node and to Insert the VT 

35 squelch to the line, thereby spreading processing 
load of the node to other nodes and decreasing the 
processing load of the node. It should be noted 
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that it Is prohibited to insert a STSl squelch to a 
line where VTl cross connection exists • On the 
other hand^ a line where the VTl cross connection 
does not exist is supported hy the STSl sgnelch. 
Accordingly^ the present invention can handle a ring 
transmission system including hoth of V*ri- level 
lines and STSl-level lines. 

FIG, 12 is a diagram showing a network 
configuration in which two BLSR systems are 
interconnected. The network configuration shown in 
FIG. 12 includes a BLSR 1 and a BLSR 2. It should 
be noted that a node ID number of each node in a 
BLSR should be unique only in the BLSR where the 
node belongs. However, for a description purpose, 
four nodes included in the BLSR 1 are named nodes 1' 
through 4', Similarly, four nodes included in the 
BLSR 2 are named nodes 1 through 4. As shown in FIG. 
12, a channel VTchi is initially added at the node 
1' of the BIiSR 1, and then is Separated at the node 
2'. To be concrete, the VTchl is dropped at the 
node 2' as well as is passed through the node 2' to 
the node 3' in the BLSR 1- The VTchl dropped at the 
node 2' is added at the node 2 by using the service 
selector SS, and is again dropped at the node 3 of 
the BLSR 2. On the other hand, the VTchl passed to 
the node 3' of the BLSR 1 is dropped therefrom, and 
is added at the node 1 of the BLSR 1. Subsequently, 
the VTchl added at the node 1 is passed through the 
node 2 to the node 3 where the VTchl is dropped - 

FIGS, 13A through 13F are diagrams showing 
a sequence of processes for creating the VT squelch 
table in a passing-through operation in a case that 
the VTchl is added at the node 1 and is dropped at 
the node 3 in a BLSR according to the third 
embodiment of the preset invention. In the below 
description, a primary node ID area (P) and a 
secondary node ID area (S) in a TRMT area are 
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respectively referred to as a TRMTCP) and a. TRMT(S). 
Additionally, a primary node ID area (P) and a 
secondary node ID area (S) in a RCV area are 
respectively referred to as a RCV(P) and a RCV(S) . 
5 FIG. 13A shows initial conditions of all the nodes 
having no cross connection settings on the BLSR. 
The VT squelch table of each node includes its node 
ID number in the TRMT areas and node ID numbers of 
its adjacent nodes in the RCV areas thereof. As 

10 shown in FIG. 13B/ the node 1 initially adds a 

channel VTchl in the E"^W direction as a part of a 
call setting since the node 1 is an adding station. 
To be concrete, the node 1 inserts the node ID 
number '1" to the TRMT(P, S) for the E'-^W direction 

15 in the WEST column of the VT squelch table of the 
4 node 1 as well as transmits the TRMT(P, S)=<1, 1) 

\l for the E-^W direction in the WEST column of the VT 

„E squelch table to the node 2 . 

The node 2 receives the TRMT(P^ S)^(l, 1) 
20 from the node 1^ and sets the RCV(P, S) = (l, 1) for 
3: the E-^W direction in the EAST column of the VT 

J squelch table of the node 2 as shown in FIG. 13C, 

H Since the node 2 is a passing-through station, the 

node Z passes the VTchl through the node 2 in the E 
ll 25 — ^-W direction as a part of the call setting. To be 

fi concrete, the node 2 copies the values (1^ 1) to the 

& TRMT(P, S) for the E-^W direction in the WEST column 

of the VT squelch table as shown in FIG, 13D. 
Subsequently, the node 2 transmits the TRMT(p, S)'=(1, 
30 1) for the E-^W direction in the WEST column of the 
VT squelch table to the node 3, On the other hand, 
the node 3 receives the TRMT(P, S)=(l, 1) from the 
node 2, and sets the RCV(P, S)=(l, 1) for the E-*W 
direction in the EAST column of the VT squelch table 
3 5 of the node 3 as shown in FIG. 13E. Since the node 
3 is a dropping station, the node 3 drops the VTchl 
in the E-^W direction as a part of the call setting* 
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To be concrete, the node 3 copies the values (1, l) 
to the primary node ID area (P) and the secondary 
node ID area (S) for the E-^W direction in the EAST 
column ot the internal VT squelch table of the node 
3 as shown in FIG. 13F. 

FIGS. 14A through 14G are diagrams showing 
a sequence of processes for creating the VT squelch 
table in a bridging operation according to the third 
embodiment of the preset invention. The sequence of 
processes shown in FIG. 14A through 14G corresponds 
to processes performed in the BLSR 1 for bridging at 
the node 2' shown in FIG. 12. FIG- 14A shows 
initial conditions of all the nodes having no cross 
connection settings on the BLSR, The VT squelch 
table of each node includes Its node ID number in 
the TRMT areas and node ID numbers of its adjacent 
nodes in the RCV areas thereof- As shown in PIG, 
14B, the node 1 initially adds a channel VTchi in 
the direction since the node 1 is an adding 

station* To be concrete, the node 1 inserts the 
node ID number "1" to the TRMT(P, S) for the E*^W 
direction in the WEST column of the VT squelch table 
of the node 1 as well as transmits the TRMT(P, S)=(l, 
1) for the E-^W direction in the WEST column of the 
VT squelch table to the node 2 , 

The node 2 receives the TRMT(P, S)=(l, 1) 
from the node 1, and sets the RCV(P, S)=(l, 1) for 
the E— ^-W direction in the EAST column of the VT 
squelch table of the node 2 as shown in fig. 14C. 
Since the node 2 is a bridging station, the node 2 
drops the VTchl in the E"^W direction as well as 
copies the values (1. 1) to the primary node ID area 
(P) and the secondary node ID area (S) for the E-^w 
direction in the BAST column of the internal VT 
squelch table of the node 2 as shown in FIG- 14D. 
Additionally, the node 2 passes the VTchl through 
the node 2 in the E-^W direction as well as copies 
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tne values (1, 1) to the TRMT(P, S) for the E-*-W 
direction In the WEST column of the VT squelch table 
as shown in FIG* 14E- Suhscquently , the node 2 
transmits the TRMT(P, S)=(l, 1) for the E-^W 
5 direction in the WEST column of the VT squelch table 
to the node 3, The node 3 receives the TRMT(P, 
S)={1, 1) from the node 2, and sets the RCV(P, S)=(l, 
1) for the E-*W direction in the EAST column of the 
VT squelch table of the node 3 as shown in FIG. 14F. 

10 Since the node 3 is a dropping station, the node 3 
drops the VTchl in the E-^W direction as well as 
copies the values (1, 1) to the primary node ID area 
(P) and the secondary node ID area (S) for the E-^W 
direction in the EAST column of the internal VT 

15 squelch table of the node 3 as shown in FIG. 14G, 

FIGS* 15A through 151 are diagrams showing 
a sequence of processes for creating the VT squelch 
table in a BLSR system including a service selector 
according to the third embodiment of the preset 

2 0 invention. The sequence of processes shown in FIG* 
ISA through 151 corresponds to processes performed 
in the BLSR 2 shown in FIG- 12, FIG, 15A stiows 
initial conditions of all the nodes having no cross 
connection settings on the BLSR, The VT squelch 

2 5 table of each node includes its node ID number in 

the TRMT areas and node ID numbers of its adjacent 
nodes in the RCV areas thereof. As shown in FIG* 
15B, the node 1 initially adds a channel VTchl In 
the E-^W direction since the node 1 Is an adding 
30 station* To be concrete, the node 1 inserts the 
node ID number '1" to the TR11T(P, S) for the E-^w 
direction in the WEST coliimn of the VT squelch table 
of the node 1 as well as transmits the TRMT(P, S)«{1. 
1) for the E-*W direction in the WEST column of the 

3 5 VT squelch table to the node 2. 

The node 2 receives the TRMT(P, S)=(l, 1) 
from the node 1, and sets the RCV{P. S)-(l, 1) for 



the E^^W direction in the EAST column of the VT 
squelch table of the node 2 as shown in FIG. 15C. 
Since the node 2 is a passing- through station, the 
node 2 passes the VTchl through the node 2 in the E 
-^w direction as well as copies the values (l^r 1) to 
the TRMT(P, S) for the E-^W direction in the WEST 
column of the VT squelch table as shown in FIG. 15D. 
Subsequently, the node 2 transmits the TRMT(P, S)=(l, 
1) for the E-^W direction in the WEST column of the 
VT squelch table to the node 3, The node 3 receives 
the TRMT(P, S)=(l. 1) from the node 2, and sets the 
RCV(P, S) = (l, 1) for the E->W direction in the EAST 
column of the VT squelch table of the node 3 as 
shown in FIG. 15E- Since the node 3 is a dropping 
station, the node 3 drops the VTchl in the E-^W 
direction as well as copies the values (1, 1) to the 
primary node ID area (P) and the secondary node id 
area (S) for the E->W direction in the EAST column 
of the internal VT squelch table of the node 3 as 
shown in FIG- 15F* 

Additionally, after becoming a service 
selector SS following a call setting, the node 2 
adds the VTchl in the E-^W direction as well as sets 
the TRMT(P) = (2) for the E-^W direction in the WEST 
column of the VT squelch table of the node 2 as 
shown in FIG, 15G. Subsequently, the node 2 
transmits the TRMT(P)«(2) for the E^W direction in 
the WEST column of the VT squelch table to the node 
3. The node 3 receives the TRMT(P)==(2) from the 
node 2, and sets the RCV(P)«(2) for the E--^W 
direction in the BAST column of the VT squelch table 
of the node 3 as shown in FIG. 15H, Since the node 
3 is the dropping station, the node 3 copies the 
value (2) to the primary node ID area (P) for the E 
"^W direction in the EAST column of the internal VT 
squelch table of the node 3 as shown in FIG. 151. 

FIGS. 16A and 16B are diagrams showing a 
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VT-acc6ss BLSR squelch control method according to a 
fourth embodiment of the present invention- FIG, 
16A shows a condition of a BLSR when line failure 
has not occurred on a ring of the BLSR yet. In FIG. 
5 16A, a channel VTchl is set from the node 1 to the 
node 3, from the node 1 to the node A, and from the 
node 3 to tHe node 4 similarly to FIG, 3A* Tlie 
nodes I through 4 are respectively an adding station, 
a passing- through station, a dropping station, and 

10 another dropping station* Each node shown in FIG. 
16A includes a VT squelch table, an internal VT 
squelch table and a topology table. FIG. 16B shows 
the condition of the BLSR when the line failure has 
occurred in the ring of the BLSR- The line failure 

15 has occurred between the nodes 2 and 3, and between 
the nodes 3 and 4 as shown in FIG. 16B, The nod© 3 
as the dropping station of a VTchl path from the 
node 1 to the node 3 can determine that a signal 
from the node 1 does not reach the node 3 based on 

20 the fact that both of paths from the node 1 in the E 
-^W and W-^E directions to the node 3 are failed, by 
referencing the topology table of the node 3 by use 
of the fact that the node 1 is the adding station of 
the VTchl path and line failure information, 

25 Accordingly, the node 3 inserts a VT squelch to the 
VTchl . 

The node 4 as the dropping station of the 
VTchl path from the node 1 to the node 4 detects a 
valid path between the node 1 and tbe node 4 by 

30 referencing the fact that the node 1 is the adding 
station of the VTchl path and the line failure 
information, and thus can determine that a signal 
from the node 1 reaches the node 4, Accordingly, 
the node 4 does not insert a VT squelch to the VTchl 

35 in the W-^E direction. Additionally, the node 4 as 
the dropping station of the VTchl path from the node 
3 to the node 4 detects that the paths between the 
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no<3le 3 and the node 4 are failed in both. E-^W and W 
-^E directions by referencing the topology table of 
the node 4 by use of the fact that the node 3 is the 
adding station of the VTchl path and the line 
5 failure information, and thus can determine that a 
signal from the node 3 does not reach the node 4 . 
Accordingly, the node 4 as the dropping station 
inserts a squelch to the VTchl in the E-^VJ direction. 

FIG, 17 is a diagram showing the VT-access 

10 BLSR squelch control method applied to a BLSR 
configuration in which two BLSR systems are 
interconnected according to a fifth embodiment of 
the present invention. The node 2' as the dropping 
station of a VTchl path between the nodes 1' and 2' 

15 does not insert a VT squelch to the channel VTchl 

dropped at the node 2' since the VTchl path between 
the nodes 1' and 2' is valid. The node 3' as the 
dropping station of a VTchl path between the nodes 
1* and 3' inserts a VT squelch to the channel VTchl 

20 dropped at the node 3' since the VTchl path between 
the nodes 1' and 3* is failed or disconnected. 
Additionally, in such case, the node 2 as the 
service selector SS adds the VTchl separated at the 
node 2', and selects the VTchl from the node 2' 

2 5 since the VT squelch is inserted to the VTchl in the 
E~*W direction at the node 3'. Additionally, the 
node 3 does not insert a VT squelch to the VTchl 
dropped at the node 3 since the VTchl path from a 
source station such as the node 2 as a primary node 

30 or the node 3 as a secondary node is valid. As 
described above, communication through the VTchl 
path between the nodes 1' and 3 can be continued. 

PIG. 16 is a diagram showing the VT-access 
BLSR squelch control method applied to another BLSR 

35 configuration in which two BLSR systems are 

interconnected according to the fifth embodiment of 
the present invention. As shown in FIG. 18, the 
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node 3 as tiie dropping station inserts a VT squelch 
to the VTchl dropped at the node 3 since signals 
from the node 2 as the primary node and the node 1 
as the secondary node do not reach the node 3, In 
5 such case, the communication through the VTchl path 
hetween the nodes 1' and 3 cannot be continued- 
Additionally, the above-described VT-access BLSR 
squelch control method can control insertion of VT 
squelches appropriately for other cases with various 

10 line failure not shown in figures. 

It is obvious that the above-described 
VTl- level squelch control method including such as 
creation of a squelch table and Insertion of a 
squelch may be directly applied to an STSl- level 

15 squelch control method. Accordingly, the STSl -level 
squelch control method can be significantly 
simplified. The STSl-level squelch control method 
determines insertion of an STSl squelch and inserts 
the STSl squelch to an STSl channel similarly to the 

20 conventional method at bridging and switching 

stations for a case in which line failure occurs on 
the ring of the BLSR, by using the STS squelch table 
that is created by the method of creating the STS 
squelch table shown in FIGS, 7 through 9N and 

2 5 includes information about source and destination 

nodes. Additionally, the STSl -level squelch control 
method may stop deteannining Insertion of the STSl 
squelch and inserting the STSl squelch to the STSl 
channel, instead^ may determine insertion of a VT 

30 squelch and insert the VT squelch to a VT channel at 
a dropping station where the VTl channel diverges 
from the STSl channel even if the dropping station 
corresponds to the bridging or switching station for 
the case in which the line failure occurs on the 

35 ring of the BLSR. 

The description has been given of the 
squelch control method applied to the STSl-level and 
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VTl- level lines. However, it is obvious tliat the 
squelcti control method according to the present 
invention may be applied to lines of various types 
and levels • 

5 As described above, according to the 

present invention, misconnection for a large number 
of VTl-level lines can be efficiently prevented. 
Additionally, processing load on a single node can 
be decreased by executing squelch control processes 

10 efficiently by each dropping station, the squelch 
control processes being executed intensely by a 
switching station used for a case in which line 
failure occurs on a ring of a BLSR in a conventional 
squelch control method. Accordingly, the present 

15 invention eliminates performance problems of each 
node apparatus on the ring of the BLSR, thereby 
contributing to increase in reliability of a ring 
transmission system , 

The above description is provided in order 

2 0 to enable any person skilled in the art to make and 
use the invention and sets forth the best mode 
contemplated by the inventors of carrying out the 
invention , 

The present invention is not limited to 
25 the specially disclosed embodiments and variations, 
and modifications may be made without departing from 
the scope and spirit of the invention. 

The present application is based on 
Japanese Priority Application No, 11-367451, filed 
30 on December 24, 1999, the entire contents of which 
are hereby incorporated by reference . 



